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execution of direct or indirect measurements and a, determination of the precision of the results obtained. The general principles tlwt should be followed in this part of the u-ork have boon sufficiently discussed in preceding chapters. Their application to practical problems must be left to the ingenuity and insight of the investigator. Some men, with large experience, make such applications almost intuitively. But most of us must depend on a more or less detailed study of the relative capabilities of available methods to guide us in the prosecution of investigations and in the discussion of results.
In general, physical constants do not maintain exactly tho snme numerical value under all circumstances, but vary somewhat with changes in surrounding conditions or with lapse of time. Thus the velocity of light is different in different media and in dispersive media it is a function of the frequency of tho vibrations on which it depends. Consequently the determination of such constants should be accompanied by a thorough study of all of tho factors that are likely to affect the values obtained-anti an exact, specification of the conditions under which the measurements are made. Such a study frequently involves extensive investigations of the phenomena on winch the constants depend and it should be carried out by very much the same methods thai apply to the determination of physical relations in general. On the other hand, the exact expression of a.physical relation generally involves one or more constants that must be determined by direct or indirect measurements. Hence there is no sharp line of division between tho first and second groups specified above, mtmy researches belonging partly to one group and partly to tho other.
The occurrence of any phenomenon is usually tho result of the coexistence of a number of more or less independent antecedents. Its complete investigation requires an exact determination of tho relative effect of each of the con tributary causes and the development of the general relation by which their interaction is expressed. A determination of the nature and mode of action of all of tho antecedents is the first step in this process. ftinco it is generally impossible to derive useful information by observing the combined aotion of a number of different causal factors, it becomes necessary to devise means by which the effects of tho several factors can be controlled in such manner that they can be studied